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CRASH SAFETY LOCKING DEVICE FOR A extended into the receiver . In addition , the method may 
MOTOR VEHICLE DOOR include the steps of providing the shoulder continuously 

around the pin and providing the lip continuously around the 
TECHNICAL FIELD receiver . The continuous shoulder and continuous lip func 

5 tion to provide locking engagement between the pin and 
This document relates generally to the motor vehicle receiver no matter which direction the pin is bent as a result 

equipment field and , more particularly , to a locking device of the side impact . Advantageously , this ensures the captur 
and method adapted to lock a motor vehicle door in a closed ing of the pin and the locking of the door in the closed 
position in response to a side impact . position in response to substantially any foreseeable side 

10 impact of sufficient force to cause the pin to penetrate the 
BACKGROUND receiver and bend in any direction . 

In the following description , there are shown and 
The 20 mile per hour oblique pole side impact test is described several preferred embodiments of the locking 

performed in order to test the integrity of the door system of device and the method . As it should be realized , the locking 
a motor vehicle . More specifically , the door should stay 15 device and method are capable of other , different embodi 
latched / closed during a test or simulated crash event . ments and their several details are capable of modification in 

This document relates to a new and improved locking various , obvious aspects all without departing from the 
device and related method of locking a motor vehicle door locking device and method as set forth and described in the 
closed in response to a side impact such as the one simulated following claims . Accordingly , the drawings and descrip 
by the 20 mile per hour oblique pole test . 20 tions should be regarded as illustrative in nature and not as 

restrictive . 
SUMMARY 

BRIEF DESCRIPTION OF THE DRAWING 
In accordance with the purposes and benefits described FIGURES 

herein , a locking device is provided for a door of a motor 25 
vehicle . That locking device comprises ( 1 ) a pin including a The accompanying drawing figures incorporated herein 
first end fixed to the door and a second end including an and forming a part of the specification , illustrate several 
enlarged head and ( 2 ) a receiver on a rocker panel of the aspects of the locking device and the related method and 
motor vehicle . When the door is subjected to a side impact , together with the description serve to explain certain prin 
the pin extends into the receiver and is captured . 30 ciples thereof . In the drawing figures : 

The pin may include a shank carrying the enlarged head . FIG . 1 is a detailed perspective view of the pin of the 
Further , the first end of the pin may be threaded to allow for locking device that is secured to a door of the motor vehicle . 
easy mounting to the door of the motor vehicle . In addition , FIG . 2 is a front plan view illustrating the pin of FIG . 1 
a washer may be provided on the pin between the first end secured to the door of the motor vehicle . 
and the shank . 35 FIG . 3 is a perspective view illustrating the location of the 

A screw drive may also be provided on the enlarged head receiver of the locking device on the door opening panel . 
to aid in mounting the pin to the door . As should be FIGS . 4a - 4e are a series of views illustrating how the 
appreciated the enlarged head may form a continuous shoul locking device functions to lock a door of the motor vehicle 
der around the shank of the pin . in a closed position in response to a side impact . 

The receiver may include a cover closing the receiver . 40 Reference will now be made in detail to the present 
Further , the receiver may include an aperture in an outer preferred embodiments of the locking device , examples of 
rocker panel of the motor vehicle . A second aperture may be which are illustrated in the accompanying drawing figures . 
provided in the door opening panel of the motor vehicle . The 
first and second apertures may be aligned . DETAILED DESCRIPTION 

Still further , the first end of the pin may have a first 45 
diameter D , the shank may have a second diameter D , the Reference is now made to FIGS . 1 - 4e illustrating the 
enlarged head may have a third diameter D2 and the aperture locking device 10 that is particularly adapted for locking a 
may have a fourth diameter D , where D , < D , < D > < DA . Still door 12 of a motor vehicle closed in response to a side 
further , a ratio of D , : D : D : D may be between 1 : 1 . 23 : 1 . 98 : impact . As illustrated best in FIG . 1 , the locking device 10 
2 . 98 and 1 : 1 . 43 : 2 . 18 : 3 . 18 . In addition , the shank may have 50 includes a pin 14 having a first end 16 , a shank 18 and a 
a length L , of between 35 mm and 45 mm while the shoulder second end including an enlarged head 20 . The first end 16 
may have a depth of between 4 . 0 mm and 5 . 0 mm . Still is threaded and may be fixed to the door 12 by means of the 
further , the ratio of Dz : L , may be between 1 : 2 . 25 and 1 : 2 . 75 . hex nut 22 . More specifically , in the illustrated embodiment , 

In addition , the pin may be canted motor vehicle rearward the pin 14 is secured to the door 12 by capturing the door 
when the door is closed . In some embodiments , the pin is 55 inner panel 24 between the hex nut 22 and the washer 26 that 
canted motor vehicle rearward at an angle of between 17 seats against the shank 18 . A screw drive 28 , such as the 
degrees and 23 degrees when the door is closed . illustrated star drive , may be provided in the end of the 

In accordance with another aspect , a method is provided enlarged head 20 in order to allow turning of the pin 14 with 
for locking a door of a motor vehicle closed in response to a star drive tool . As will become apparent from the following 
a side impact . That method may comprise the steps of : ( 1 ) 60 description , the enlarged head 20 forms a continuous shoul 
extending a pin on the door into a receiver on a rocker panel der 30 around the shank 18 . 
in the motor vehicle in response to the side impact and ( b ) As best illustrated in FIG . 2 , when properly mounted on 
subsequently bending the pin so that the shoulder on the pin the door 12 , the pin 14 projects motor vehicle inward . As 
engages with a lip of the receiver to thereby capture the pin shown , the pin 14 may be canted motor vehicle rearward 
and lock the door closed . 65 when the door 12 is closed . More specifically , in some 

The method may further include the step of penetrating a embodiments the pin 14 is canted motor vehicle rearward at 
cover that is provided over the receiver when the pin is an angle between 17 degrees and 23 degrees . In one par 
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ticularly useful embodiment the pin 14 is canted rearwardly 32 means that the bending of the pin 14 along the shank 18 
at 20 degrees as illustrated in FIG . 2 . in substantially any direction results in the desired locking 
As illustrated in FIGS . 3 and 4a , the locking device 10 action and the securing of the door 12 in the closed position 

also includes a receiver 32 provided on a rocker panel 34 of in response to substantially any side impact of sufficient 
the motor vehicle V . More specifically , in the illustrated 5 force to cause the pin 14 to extend into the receiver 32 . 
embodiment , the rocker panel 34 includes an outer rocker The foregoing has been presented for purposes of illus 
panel 36 and an inner rocker panel 38 . The receiver 32 tration and description . It is not intended to be exhaustive or 
comprises an aperture 40 provided in the outer rocker panel to limit the embodiments to the precise form disclosed . 
36 . Further , the receiver 32 includes a second aperture 42 in Obvious modifications and variations are possible in light of 
the door opening panel 44 . The first aperture 40 in the outer 10 the above teachings . All such modifications and variations 
rocker panel 36 and the second aperture 42 in the door are within the scope of the appended claims when inter 
opening panel 44 are aligned . A cup or cover 46 is held in preted in accordance with the breadth to which they are 
the second aperture 42 of the door opening panel 44 in order fairly , legally and equitably entitled . 
to close and seal the door opening panel 44 and rocker panel What is claimed : 
34 from water intrusion . Thus , the cup or cover 46 functions 15 1 . A locking device for a door of a motor vehicle , 
as a seal which may easily be punctured by the enlarged head comprising : 
20 of the pin 14 in the event of a side impact in a manner a pin including a first end fixed to said door and a second 
described below . end including an enlarged head , wherein said pin is 

The threaded first end 16 of the pin 14 has a first diameter canted motor vehicle rearward when said door is 
D . The shank 18 at the pin 14 has a second diameter D , . The 20 closed ; and 
enlarged head 20 of the pin 14 has a third diameter Dz . The a receiver on a rocker panel of said motor vehicle wherein 
aperture 40 in the outer rocker panel 36 has a fourth diameter when said door is subjected to a side impact , said pin 
DA where D , < D < D > < D4 . The ratio of D : D : D : D4 may be extends into said receiver and is captured . 
between 1 : 1 . 23 : 1 . 98 : 2 . 98 and 1 : 1 . 43 : 2 . 18 : 3 . 18 . The shank 2 . The locking device of claim 1 , wherein said pin 
18 has a length L , extending from the washer 26 to the 25 includes a shank carrying said enlarged head . 
enlarged head 20 of between 35 mm and 45 mm . In addition , 3 . The locking device of claim 2 , wherein said first end is 
the shoulder 30 has a depth of between 4 . 0 mm and 5 . 0 mm . threaded . 
The ratio of the second diameter D , of the shank 18 to the 4 . The locking device of claim 3 , further including a 
length L , of the shank may be between 1 : 2 . 22 and 1 : 2 . 75 . As washer on said pin between said first end and said shank . 
should be appreciated , these relative shoulder depths , diam - 30 5 . The locking device of claim 3 , further including a screw 
eter ratios and shank lengths are illustrative of just one drive in said enlarged head . 
particular embodiment of the proposed locking device and 6 . The locking device of claim 5 , wherein said enlarged 
the locking device 10 should not be considered as limited head forms a continuous shoulder around said shank . 
thereto . 7 . The locking device of claim 6 , wherein said receiver 

Reference is now made to FIGS . 4a - 4e which illustrate a 35 includes a cover closing said receiver . 
method of locking a door 12 of a motor vehicle closed in 8 . The locking device of claim 7 , wherein said receiver 
response to a side impact . FIG . 4a illustrates the construc - includes an aperture in an outer rocker panel of said motor 
tion of the door 12 and the rocker panel 34 prior to side vehicle and wherein said first end has a first diameter Di , 
impact . As illustrated , the pin 14 is secured to the door inner said shank has a second diameter D2 , said enlarged head has 
panel 24 with the door inner panel 24 captured between the 40 a third diameter D , and said aperture has a fourth diameter 
hex nut 22 and the washer 26 and the door outer panel 48 D4 where D , < D > < D > < D4 . 
concealing the hex nut from view . The pin 14 extends or 9 . The locking device of claim 8 , wherein a first ratio of 
projects inwardly from the door inner panel 24 toward the D : D : D : : D4 is between 1 : 1 . 23 : 1 . 98 : 2 . 98 and 1 : 1 . 43 : 2 . 18 : 
receiver 32 including , particularly , the cover 46 overlying 3 . 18 . 
the second aperture 42 in the door opening panel 44 . 45 10 . The locking device of claim 9 , wherein said shank has 
Upon application of a side impact as illustrated by action a length Ly , of between 35 mm and 45 mm . 

arrows A , the door 12 crumples inward in the direction of 11 . The locking device of claim 10 , wherein said shoulder 
action arrows A toward the rocker panel 34 so that the has a depth of between 4 . 0 mm and 5 . 0 mm . 
enlarged head 20 on the pin 14 penetrates the cover 46 over 12 . The locking device of claim 10 , wherein a second ratio 
the second aperture 42 in the door opening panel 44 ( see 50 of Dz : L , is between 1 : 2 . 25 and 1 : 2 . 75 . 
FIG . 4b ) . 13 . The locking device of claim 1 , wherein said pin is 

Milliseconds later , the enlarged head 20 on the pin 14 canted motor vehicle rearward at an angle between 17 
penetrates the second aperture 42 in the door opening panel degrees and 23 degrees when said door is closed . 
44 and the first aperture 40 in the outer rocker panel 36 ( see 14 . The locking device of claim 1 , further including a 
FIG . 4c ) . Milliseconds after this , the enlarged head 20 of the 55 screw drive in said enlarged head . 
pin 14 engages the inner rocker panel 38 causing the shank 15 . The locking device of claim 1 , wherein said pin 
18 of the pin 14 to bend in substantially any direction around includes a shank and said enlarged head forms a continuous 
the 360 degree arc of the shank 18 ( see FIG . 4d ) . As the pin shoulder around said shank . 
14 bends , the continuous shoulder 30 of the enlarged head 20 1 6 . The locking device of claim 1 , wherein said receiver 
is reoriented so that the shoulder engages the margin 50 of 60 includes a cover closing said receiver . 
the outer rocker panel 36 outlining the aperture 40 ; that 17 . A method of locking a door of a motor vehicle closed 
margin 50 being part of the receiver 32 ( see FIG . 4e ) . This in response to a side impact , comprising : 
engagement serves to capture the pin 14 in the receiver 32 extending a pin on said door into a receiver on a rocker 
thereby locking the door 12 in the closed position . As should panel of said motor vehicle in response to said side 
be appreciated , the fact that the shoulder 30 extends con - 65 impact ; 
tinuously around the enlarged head 20 and the margin 50 penetrating a cover over said receiver when extending 
functions as a lip extending continuously around the receiver said pin into said receiver ; and 
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pin engages with a lip of said receiver to thereby 
capture said pin and lock said door closed . 

18 . The method of claim 17 , further including providing 
said shoulder continuously around said pin and providing 5 
said lip continuously around said receiver . 
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